Phosphorus, H udson's concept, cyclic esters, anhydrides A series of esters of phosphorous-phosphoric an h y d rid e containing cyclic ester groups a t one or b o th phosphorus atom s were prepared. The ty p ical biphilic ch aracter of these com pounds has been found. U nexpectedly observed lack of reactiv ity of anhydrides con taining cyclic ester groups a t triv alen t phosphorus ato m w ith respect to diethylphosphoric and acetic acids is th e startin g point for discussion on th e m echanism of acidolysis. U n u sual inertness of p m cyclic esters of phosphorous-phosphoric an h ydride tow ards protic acids is discussed in term s of H u d s o n 's concept of steric reta rd a tio n on quaternisation.
1
The pronounced biphilic reactivity of acyclic Pm -P ' anhydride system s renders any detailed studies on the mechanism of phosphorylation practically impossible.
The present work is an attem pt to use less reactive cyclic esters of phosphorous-phosphoric ( 1 a-c) were found to be active electrophilic reagents. They reacted with typical nucleophiles, like water, alcohols and amines, readily and in one way only, the attack of the nucleophilic reagent being directed exclusively to the trivalent phosphorus atom. The observed resistance of anhydrides (la-c) con taining trivalent phosphorus atom in a cyclic dioxaphospholan or diaxaphosphorinan system to the action of acids indicates that their nucleophilicity is lower than that of analogous acyclic compounds 1 . The behaviour of anhydrides 1 d and 1 e (contain ing tetracovalent phosphorus or both phosphorus atoms in the cyclic dioxaphosphorinan system) in the reactions with diethyl hydrogen phosphate and acetic acid was different. In the case of diethyl hydrogen phosphate the reaction led to the equili brium and 2-hydroxy-2-oxo-5,5-dimethyl-1,3,2-dioxaphosphorinan (2 ) and the corresponding new mixed anhydride 3 could be isolated from the reac tion mixtures in addition to the unchanged sub strates. yield from the mixture of products formed in the reaction of anhydride 1 e with acetic acid.
All the above described reactions of anhydrides Id and l e were taking place very readily at room temperature, which was not previously observed in the case of the acyclic analogues 1 .
The products were unambiguously characterised by comparison with authentic samples of standard preparations. The structure of 2-acetoxy-2-oxo-5,5-dimethyl-l,3,2-dioxaphosphorinan (4) inferred from the spectral data was confirmed by aminolysis with aniline, affording anilinium salt of 2 -hydroxy-2 -oxo-5,5-dimethyl-1,3,2-dioxaphosphorinan (6 ) and acetanilide (7).
Discussion
The observation7 that five-membered cyclic phosphite esters are more electrophilic than their acyclic analogues was recently supplemented by A. Protonation of tervalent phosphorus atom and subsequent attack of the anion A 0 on the tetra covalent phosphorus atom :
B.
Protonation of the anhydride-bridge oxygen atom followed by the attack of anion A 0 on the tetracovalent phosphorus a tom :
Protonation of the anhydride-bridge oxygen atom followed by the attack of anion A 0 on the tervalent phosphorus atom: 
D.
Protonation of the phosphoryl oxygen atom followed by the attack of anion A © on the tervalent phosphorus atom: 
